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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1 .3 1 2. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Mr. John Earley on January 31, 2006. 

Claims 32, 35 and 36 have been amended as follows: 

32. (Currently amended) A method of passivating a surface of a substrate to protect the 
surface against corrosion or the undesirable effects on a vacuum atmosphere, comprising the 
steps of: 

a) placing the substrate in an environment for treatment; 

b) dehydrating the surface of the substrate; 

c) evacuating tr e atm e nt the environment; 

d) introducing a silicon hydride gas into the treatment environment to contact the 
substrate; 

e) heating the silicon hydride gas in the treatment environment; 

i 

f) pressurizing the silicon hydride gas in the treatment environment; 

g) depositing a layer of silicon on a surface of the substrate; 

h) controlling one or more of the duration of the silicon depositing step, the pressure 
of the silicon hydride gas, and the presence of contaminants on the substrate surface to prevent 
the formation of silicon dust; 



> 
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i) cooling the substrate to a lower temperature and maintaining the substrate at a 
lower temperature for a period of time; 

j) purging the treatment environment with an inert gas to remove the silicon hydride 

gas; 

k) cycling the substrate through steps c) through j) for at least one cycle; 
1) evacuating the treatment environment; and, 
m) cooling the substrate to room temperature; 

wherein said lower temperature to which the substrate is cooled in step i) is from about 
50°C to 400°C; 

said period of time at which the substrate is maintained at a lower temperature is from 
about 5 to 100 minutes; 

said dehydration step comprising comprises heating the substrate to a temperature in the 
range of from about 300°C to 600°C for a duration of from about 10 to 240 minutes; 

including the step of heating the substrate in an inert gas or in a vacuum; 

said silicon hydride gas being selected from the group consisting of SM4 and Si n H n +2; 

said silicon hydride gas being heated to a temperature approximately equal to the gas f s 
decomposition temperature; 

said silicon hydride gas being heated to a temperature in the range of from about 300°C to 

600°C; 

said silicon hydride gas being pressurized to a pressure in the range of from about 0.1 torr 
to 2500 torr; and 
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said layer of silicon being deposited on the substrate surface for a period in the range of 
from about 1 to 480 minutes. 

35. (Currently amended) A method of passivating a surface of a substrate to protect the 
surface against corrosion or the undesirable effects on a vacuum atmosphere, comprising the 
steps of: 

a) placing the substrate in an environment for treatment; 

b) dehydrating the surface of the substrate; 

c) evacuating tr e atm e nt the environment; 

d) introducing a silicon hydride gas into the treatment environment to contact the 
substrate; 

e) heating the silicon hydride gas in the treatment environment; 

f) pressurizing the silicon hydride gas in the treatment environment; 

g) depositing a layer of silicon on a surface of the substrate; 

h) controlling one or more of the duration of the silicon depositing step, the pressure 
of the silicon hydride gas, and the presence of contaminants on the substrate surface to prevent 
the formation of silicon dust; 

i) cooling the substrate to a lower temperature and maintaining the substrate at a 
lower temperature for a period of time; 

j) purging the treatment environment with an inert gas to remove the silicon hydride 

gas; 

k) cycling the substrate through steps c) through j) for at least one cycle; 
1) evacuating the treatment environment; and, 
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m) cooling the substrate to room temperature; 

wherein said lower temperature to which the substrate is cooled in step i) is from about 
50°C to 400°C; 

said period of time at which the substrate is maintained at a lower temperature is from 
about 5 to 100 minutes; 

said dehydration step comprising comprises heating the substrate to a temperature in the 
range of from about 300°C to 600°C for a duration of from about 10 to 240 minutes; 

including the step of heating the substrate in an inert gas or in a vacuum; 

said silicon hydride gas being selected from the group consisting of SiFL* and Si n H n +2; 

said silicon hydride gas being heated to a temperature approximately equal to the gas's 
decomposition temperature; 

said silicon hydride gas being heated to a temperature in the range of from about 300°C to 

600°C; 

said silicon hydride gas being pressurized to a pressure in the range of from about lxlO" 7 
torr to 2500 torr; and 

said layer of silicon being deposited on the substrate surface for a period in the range of 
from about 1 to 480 minutes. 

36. (Currently amended) A method of passivating a surface of a substrate to protect the 
surface against corrosion or the undesirable effects on a vacuum atmosphere, comprising the 
steps of: 

a) placing the substrate in an environment for treatment; 

b) dehydrating the surface of the substrate; 
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c) evacuating tr e atm e nt the environment; 

d) introducing a silicon hydride gas into the treatment environment to contact the 
substrate; 

e) heating the silicon hydride gas in the treatment environment; 

f) pressurizing the silicon hydride gas in the treatment environment; 

g) depositing a layer of silicon on a surface of the substrate; 

h) controlling one or more of the duration of the silicon depositing step, the pressure 
of the silicon hydride gas, and the presence of contaminants on the substrate surface to prevent 
the formation of silicon dust; 

i) cooling the substrate to a lower temperature and maintaining the substrate at a 
lower temperature for a period of time; 

j) purging the treatment environment with an inert gas to remove the silicon hydride 

gas; 

k) cycling the substrate through steps c) through j) for at least one cycle; 
1) evacuating the treatment environment; and, 
m) cooling the substrate to room temperature; 

wherein said lower temperature to which the substrate is cooled in step i) is from about 
50°C to 400°C; 

said period of time at which the substrate is maintained at a lower temperature is from 
about 5 to 100 minutes; 

said dehydration step comprising comprises heating the substrate to a temperature in the 
range of from about 300°C to 600°C for a duration of from about 10 to 240 minutes; 
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including the step of heating the substrate in an inert gas or in a vacuum; 
said silicon hydride gas being selected from the group consisting of SiFU and Si n H n +2; 
said silicon hydride gas being heated to a temperature approximately equal to the gas's 
decomposition temperature; 

said silicon hydride gas being heated to a temperature in the range of from about 300°C to 

600°C; 

said silicon hydride gas being pressurized to a pressure in the range of from about 100 
torr to 250 torr; and 

said layer of silicon being deposited on the substrate surface for a period in the range of 
from about 1 to 480 minutes. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy M. Speer whose telephone number is 571-272-8385. 
The examiner can normally be reached on M-Th, M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Deborah D. Jones can be reached on 571-272-1535. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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